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Description 

This invention relates to films based on polypropylene and which can be sealed by the application of 
heat. 

5 Various polypropylene films have been described, e.g. in GB 2028168A. EP 002606. EP 135178 and 
DE 3247988 where the core or substrate of the film is polypropylene. Various additives can be added for 
example certain modulus Improvers, certain antistatic media, siloxanes and pigments. 

However, none of these documents teach that films may be obtained having a seal strength which is 
significanntly improved compared with previously known polyolefin films. We have devised films having a 

10 seal layer needing only two components which show improved seal strength properties over those 
previously known having only two components in the seal layer. I.e. either the seal strength is much 
improved at the same temperature of sealing or the same seal strength can be obtained at lower 
temperatures. 

According to this invention a sealable film comprises a base layer comprising a polyolefin, said layer 

76 having on at least one surface thereof 1 to 20 weight % based on the weight of the base layer, of a film 
layer comprising a mixture of (a) 70 to 95, preferably 70 to 90 wt % of a linear low density polyethylene or 
a polymer of at least one olefinically unsaturated monomer provided at least one of the monomers has a 
functional group and (b) 5 to 30, preferably 10 to 30 wt % of a resin of molecular weight lower than that of 
the liner low density polyethylene (a) or of the polymer (a) the said mixture having a softening point of from 

20 125 to 180* C as measured by ASTM E28 

These films are capable of being used in the packaging industry and can meet the stringent criteria 
which are required for such films, such as sufficiently high modulus, Inherent excellent clarity and in 
particular superior seal strength properties. 

The base layer comprises a polyolefin. The polyolefin is preferably a polymer of a mono-alpha olefin 

25 containing from 2 to 8 carbon atoms and particularly 2 to 4 carbon atoms per molecule. Thus the polymer 
may be a homopolymer of one of the following olefins or a copolymer of two or more of the following 
olefins, ethylene, propylene, butene-l and 4-methyl pentene-l. A particularly suitable material for the base 
layer of the film is polypropylene, especially a high molecular weight stereoregular predominantly crystalline 
polymer of propylene. Alternatively, a copolymer of propylene with up to 20 weight per cent of another 

30 olefin, e.g. ethylene, could be used. An especially prefen-ed polyolefin is an isotactic polypropylene with a 
density of from 0.86 to 0.92 g/ml measured according to ASTM D1505 and a melt fiow index of from I to 15 
g/!0 min as determined according to ASTM D 1238 (conditions 230 'C and 2.16 kg). It may be made by 
Ziegler polymerisation methods using for example AICI3 and TiCU as catalyst. 

The base layer or core of the film has on one or preferably both surfaces 1 to 20 weight per cent. 

35 preferably I to 10 weight per cent and particularly about 5 weight per cent for the or each surface based on 
the weight of the base layer, of film layer comprising a mixture of (a) 70 to 95, preferably 70 to 90 weight % 
of a linear low density polyethylene or the hereinbefore defined polymer and 5 to 30, preferably 10 to 30 
weight per cent of (b) the low molecular weight resin, preferably a hydrogenated resin. 

The linear low density polyethylene (LLDPE) is defined as a linear copolymer of ethylene and an alpha- 

40 olefin such as butene, hexene or octene or 4-methyl-pentene-l having a density of between 0.875 and 0.939 
gm/cc measured according to ASTM D 1505 and comprises at least 85 mole % of ethylene. It is usually 
prepared by polymerisation In the presence of Ziegler catalysts such as AlCia and TiCU. 

One particular example of a linear low density polyethylene is very low density polyethylene VLDPE. 
This is a linear copolymer of ethylene and an alpha-olefin such as butene, hexene or octene or 4-methyl 

45 pentene-l having a density of from 0.875 to 0.915 g/cc measured according to ASTM D 1505 and comprises 
from 85 to 96 mol % of ethylene. It is also usually prepared by polymerisation in the presence of a Ziegler 
catalyst. 

As an altemative to a linear low density polyethylene one can use a polymer of at least one olefinically 
unsaturated monomer, provided at least one of the monomers has a functional group. By functional group 
so we mean a group containing at least one atom otiier than carbon or hydrogen, for example, the groups 
hydroxy}, cariaoxyl, cart)oxylic anhydride, carboxylate, ester, amino, amide, imide, halogen or sulphonate. 

Suitable examples are an ethylene-vinyl acetate copolymer, polyvinyl chloride, polyvinylidene chloride, 
styrene-acrylonitrile copolymers and acrylonitrile-butadiene-styrene copolymers. Other polymers include 
random and graft copolymers where one of the monomers is ethylene or polar including acrylic acid, 
55 methacrylic acid, acrylate esters.maleic and other anhydrides and tonomeric materials formed by adding 
metal salts to such copolymers. 

In general unsaturated monomers, copolymerizable with ethylene include unsaturated acids, acid 
anhydrides, and mono and diesters of ttie general formula: 
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wherein Ri is hydrogen or methyl; R2 is a OOCR4 or - COOR4 group wherein R4 is hydrogen or a C2 to 
C30. preferably a Ci to C* straight or branched chain alky I group and R3 is hydrogen or - COOR*. The 
monomer, when Ri to Ra are hydrogen and R2 is -OOCR4 includes vinyl alcohol esters of C2 to Ctz 
monocarboxylic acids. Examples of such esters include vinyl acetate, vinyl isobutyrate, vinyl laurate, vinyl 
myristate, vinyl palmitate, etc. When R2 is -COOR» such esters include Cs Oxo alcohol acrylate, methyl 
acrylate, methyl methacrylate, lauryl acrylate, isobutyl methacrylate, palmityl alcohol ester of alpha- 
methylacrylic acid, 3 Oxo alcohol esters of methacrylic acid, etc. Examples of monomers wherein Ri is 
hydrogen and R2 and R3 are -OOCRa groups, include C13 Oxo alcohol fumarate, di-Ci3 Oxo alcohol 
fumarate. di-isopropyl maleate; di-lauryl fumarate; ethyl methyl fumarate, fumaric acid, maleic acid, etc. 

Other unsaturated monomers copolymerizable with ethylene include C3 to Cis branched chain or 
straight-chain alpha monoolefins, as for example propylene, n-octene-l, 2-ethyldecene-l. n-decene-l, etc. 

Small proportions, e.g. about 0 to 20 mole percent, of a third monomer, or even of a fourth monomer, 
can also be included in the copolymers, as for example a C2 to cig branched or straight chainaipha 
monoolefin, e.g. propylene, n-octene-l, n-decene-l, etc. Thus, for example, a copolymer of 3 to 40 moles of 
ethylene with one mole of a mixture of 30 to 99 mole percent of unsaturated ester and 70 to I mole percent 
of olefin could be used. 

The copolymers that are formed are random copolymers consisting primarily of an ethylene polymer 
backbone along which are distributed side chains of hydrocarbon or oxy-substituted hydrocarbon. 

The Oxo alcohols used in preparing the esters mentioned above are Isomeric mixutres of branched 
chain aliphatic primary alcohols prepared from olefins, such as polymers and copolymers of C3 to 
monoolefins. reacted with carbon monoxide and hydrogen in the presence of a cobalt-containing catalyst 
such as cobalt carbonyl, at temperatures of about 148 to 204' C (300 ' to 400* F), under pressure of about 
6g to 207 bar (1,000 to 3.000 p.s.l.) to form aldehydes. The resulting aldehyde product is then hydroge- 
nated to fonm the Oxo alcohol, the latter being recovered by distillation from the hydrogenated product. 

Particularly suitable examples include a copolymer of ethylene and a vinyl (or hydrocarbyl substituted) 
vinyl ester of a Ci to C30 monocarboxylic acid, preferably containing at least 89 wt % of ethylene (e.g. 
ethylene-vinyl acetate copolymer) such as ethylene-vinyl acetate copolymer containing 10 wt % vinyl 
acetate, an ethylene-vinyl acetate copolymer containing 95 wt % of ethylene, or one containing 0.10 to 1 .95 
wt % of the vinyl (or hydrocarbyl substituted vinyl) ester (e.g. vinyl acetate). 

The other component of the surface layer(s) is a low molecular weight resin, preferably a hydrogenated 
resin. This resin has a molecular weight below that of the polyethylene or polymer and is usually less than 
5000, preferably less than 1000, for example, 500 to 1000. The resin can be a natural or synthetic resign and 
can preferably have a softening point as mentioned by ASTM E-28 up to 150* C, especially up to 140* 0. 

Suitable resins which can be subsequently hydrogenated are hydrocaribon resins, ketone resins, 
polyamide resins, colophonium, coumarone resins, terpene resins, chlorinated aliphatic or aromatic hy- 
drocarbon resins. Examples of hydrocarbon resins are polymers of coke oven gas, cracked naphtha, gasoil 
and terpene oil. 

Particularly prefenred hydrogenated resins are hydrogenated petroleum resins. These are usually 
prepared by catalytically hydrogenating a thermally polymerised steam cracked petroleum distillate fraction, 
especially a fraction having a boiling point of between 20* C and 280*0. These fractions usually are of 
compounds having one or more unsaturated cyclic rings in the molecule, such as cycle dienes, cycloat- 
kenes and indenes. It is also possible to hydrogenate resins produced by catalytic polymerisation of 
unsaturated hydrocarbons. 

Before hydrogenation occurs the polymerised resin is usually dissolved In a saturated hydrocarbon 
solvent such as heptane. The hydrogenation catalysts used may t>e nickel, reduced nickel, or molybdenum 
sulphide. Hydrogenation can take place in a single stage at a temperature of 200*0 to 330*0, preferably 
from 210* C to 230*0 at a pressure of 20.3 to 121.6 bar (20 to 120 atmospheres), more preferably from 
30.4 to 91.2 bar (30 to 90) atmospheres for a period of 5 to 7 hours. After filtering off the catalyst, the 
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solvent is re/noved by distillation and recovered for recycling. An improved hydrogenation process leading 
to increased yields of high quality hydrogenated hydrocarbon resins is described and claimed in EP-A- 
0082726. 

It is preferred that the or each outer film layer comprises 75 to 84.5 weight per cent of the linear low 
s density polyethylene or defined polymer and 15.5 to 25 weight per cent of the low molecular weight resin, ^ 
for example about 80 weight per cent of the polyethylene or polymer and about 20 weight per cent of the 

low molecular weight resin. 

The films of this invention. I.e. multilayer films are suitably formed by combining the components (which g 
may if desired include other components such as an antistatic medium, blocking agents and slip aids) of 
10 the base layer and surface layer(s} in a conventional manner, preferably by a simultaneous co-extrusion 
technique. 

Multiple-layer films according to the invention may be unorientated or uniaxially orientated, but are 
preferably blaxially orientated by drawing in two mutually perpendicular directions In the plane of the film to 
impart strength thereto. Orientation of flat film may be effected by a stenter technique, while orientated 

76 tubular film is suitably produced by coextruding the polymeric materials in the form of a multi-layer tube 
from an annular die. cooling the extruded tube (the cast tube), reheating and inflating the tube by the so- 
called "bubble" process to introduce transverse orientation, and simultaneously elongating the tube 
longitudinally to orientate the film in a lengthwise direction. The film is then preferably "heat-set", i.e. 
dimensional stability of the film is improved by heating the film, while restrained against thermal shrinkage, 

20 to a temperature above the glass transition temperature of the polymer from which the film is formed but 
below the melting point thereof. 

The films may vary in thickness depending on the intended application, but films of a thickness of from 
2 to 150 |im are usually suitable. Rims intended for packaging are usually from 10 to 60 nm thick. The 
thickness of the or each layer is usually from 0.05 to 2.5 ^im. 

25 

Example 

In this Example co-extruded films of different composition were made and compared as to their 
sealability. 

30 These films were biaxially orientated by drawing in two materially perpendicular directions in the plane 
of the film to impart strength thereto. The stenter technique was used to impart an orientation ratio of 500% 
in machine direction and of 900% in transverse direction. Each of the biaxially orientated films had two seal 
layers of 1 ftm thickness while the total thickness was about 22 fim. 

The first film which was for comparison purposes consisted of a core of isotactic polypropylene having 

35 a density of about 0.90 g/ml measured according to ASTM D 1505 and a melt flow index of 2.8 g/lO min as 
determined according to ASTM DI238 (conditions 230 * C and 2.16 kg). On both faces of the core there was 
a copolymer of about 95.5 weight per cent propylene and 4.5 weight per cent of ethylene which was an 
isotactic copolymer with a density of 0.90 g/ml and a melt flow index of 6.5 g/10 min as determined 
according to ASTM D)238 (conditions 230 ' C and 2.16 kg). 

40 The second film was the same as the first film except that on both faces of the core of isotactic 
polypropylene there was a film of LLDPE. LLDPE is linear low density polyethylene prepared by 
copolymerising ethylene with n-butene. using a Ziegler catalyst, the copolymer having at least 96 mol per 
cent ethylene and a density of 0.918 g/ml. 

The third film was the same as the first film except that each surface of the core was covered with a 

45 film comprising a blend of 80% by weight of LLDPE (see second film for details) and 20% by weight of a 
hydrogenated petroleum resin. The resin was prepared by catalytlcally hydrogenating a thermally poly- 
merised steam cracked petroleum distillate firaction having a boiling point between 20 *C and 280* C. The 
hydrogenation process was earned out as described in EP-A- 0082726. The resulting resin was charac- 
terised by a Ring and Ball softening point of 125* C as measured by ASTM E 28. 

60 The fourth film was the same as the third film except that each surface of the core was covered with a 

film comprising a blend of 80% by weight of VLDPE and 20% weight of the same hydrogenated petroleum : 
resin as used in the manufacture of the second film. VLDPE is very low density polyethylene prepared by 
copolymerising ethylene with octene using a Ziegler catalyst, the copolymer having 95 mol per cent 
ethylene and a density of 0.911 g/ml measured by ASTM D 1505 and a melt flow index of 7.0 g/!0 min as e 

65 determined according to ASOTM DI238 (conditions 190* 0 and 2.16 kg). 

The accompanying Fig I and 2 show the results obtained for the seal strength and hot tack for films 1 
and 2 (comparative). 3 and 4 (according to the invention). 
These tests were carried out as follows: 
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Seal strength 

This is the "cold" heat seal strength of the film which is measured after the seal has cooled to ambient 
temperature and the full potential strength of the seal has developed. 
5 A Packfbrsk Hot Tack Tester (model 52-B) from Design & Test Consult AB (Bromma-Sweden) has been 
used to make the heat seals. A strip of 15 mm wide and some 280 mm long is thereto folded over upon 
itself and sealed together between the heated jaws of this instrument. The formed seal has an area of some 
15 X 5 mm. Dwell conditions on the seal have been kept constant at a pressure of 5 bar and a dwell time of 

0. 5 seconds. To measure the seal strength, the instrument is used in a mode whereby upon opening of the 
10 sealing jaws the automatic peeling action used for hot tack measurements is not activated. The seal is 

instead cooled to ambient temperature. The unsealed ends of the strip are then attached to the jaws of a 
tensile testing machine. The force required to break the seal at a rate of 508 mm/min is recorded by the 
tensile tester and expressed as the seal strength in kg/l5mm 

76 Hot tack 

This is the strength of the heat seal measured just after the seal has been made and before the thermal 
energy employed to form the heat seal has dissipated. The hot tack has been determined using the same 
Packforsk instrument. The heat seal is made as described above but just after the opening of the sealing 
20 jaws a peeling action is now automatically started and the force to break the seal is automatically recorded 
and expressed as the hot tack in kg/l5mm. The peeling operation takes place at a controlled delay time ( = 
time between opening of the jaws and start of the peeling operation) and controlled peel rate. Following 
constant conditions have been used for all hot tack determinations : delay time = 0.9 seconds, peel rate = 
100 mm/s. 

25 From Rg 1 it can be seen that the seal strength (kg/15 mm) for films 3 and 4 are much higher at 
temperatures of between 100* and 120* than for films 1 and 2. 

From Fig 2 it can be seen that the hot tack (kg/15 mm) for film 3 Is much better than for film I for 
temperatures up to about 130* C. For film 4 the hot tack is better than that of film I for temperatures up to 
about 110* C. 

30 It is quite surprising that with the presence of the relatively small amount (20 weight %) of hydroge- 
nated resin in the surface layer and using linear low density polyethylene one achieves such good results 
compared with the prior art film. 

Claims 

35 

1. A sealable film comprising a base layer which comprises a polyolefin, said layer having on at least one 
surface thereof 1 to 20 weight % based on the weight of the base layer, of a film layer comprising a 
mixture of (a) 70 to 95 weight per cent of a linear low density polyethylene or a polymer of at least one 
olefinically unsaturated monomer provided at least one of the monomers has a functional group and (b) 

40 5 to 30 weight per cent of a resin of molecular weight lower than that of the linear low density 
polyethylene or of the polymer the said mixture having a softening point of from 125 to 180*C as 
measured by ASTM E 28. 

2. A film according to claim 1 in which the film layer comprises a mixture of 70 to 90 wt % of the polymer 
45 as specified in claim 1 and 10 to 30 weight % resin. 

3. A film according to claim 1 or 2 wherein the polyolefin in the base layer is a polymer of a mono alpha 
olefin containing 2 to 4 carbon atoms per molecule, preferably polypropylene. 

50 4. A film according to claim 3 wherein the polypropylene is a low pressure isotactic polypropylene with a 
density of from 0.86 to 0.92 g/ml measured by ASTM D 1505 and^a melt flow Index of from 1 to 15 
g/100 min as determined according to ASTM D1238 (conditions 230 *C and 2.16 kg). 

5. A film according to any one of the preceding claims wherein the base layer has on each surface 1 to 
55 10 weight per cent based on the weight of the base layer of said film layer comprising said mixture of 
linear low density polyethylene or defined polymer and low molecular weight resin. 

8. A film according to any one of the preceding claims wherein the resin in the or each surface film layer 
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is a hydrogenated resin, preferably a petroleum resin. 

7. A film according to any of claims 5 to 6 wherein the hydrogenated resin has been prepared by 
hydrogenating using a hydrogenation catalyst at a temperature of 200* to 330* C. a thermally 
5 polymerised steam cracked distillate fraction or a catalytically polymerised unsaturated hydrocarbon 
fraction. 

8^ A film according to any one of the preceding claims wherein the linear low density polyethylene is a 
linear copolymer of ethylene and an alpha-olefin having a density measured by ASTM D 1505 of from 
10 0.875 to 0.939 g/ml and comprising at least 85 mol % of ethylene. 

9. A film according to claim 8 in which the alpha-olefin is butene, hexene. octene or 4'm6thyl pentene-l . 

10. A film according to claim 9 or claim 10 in which the density of the copolymer is 0.875 to 1.915 g/ml, 
75 the said copolymer comprising from 85 to 96 mol % ethylene. 

11. A film according to any one of claims 1 to 7 wherein the polymer of at least one olefinically unsaturated 
monomer is a copolymer of ethylene and a vinyl or (hydrocarbyl substituted) vinyl ester of a Ci to C30 
monocarboxylic acid. 

so 

12. A film according to any one of the preceding claims wherein each surface film layer comprises 75 to 
84.5 weight % of linear low density polyethylene or of defined polymer and 15.5 to 25 weight % of the 
low molecular weight resin. 

25 13. A film according to any one of the preceding claims which is biaxially orientated. 

14. A film according to any one of tiie preceding claims which is 10 to 60 pm tiiick and wherein the 
thickness of the or each outer film layer is 0.05 to 2.5 fim. 

30 Revendicatlons 

1. Rim soudable, comprenant une couche de base qui renferme une polyol^fine, ladite couche com pre- 
nant sur au moins une de ses surfaces 1 2i 20 % en poids, sur la base du polds de fa couche de base, 
d'une pellicule consistant en un melange (a) de 70 a 95 % en poids d'un polydthyidne lineaire basse 

35^ density ou d'un polymer© d'au moins un monom5re a insaturation olefinique, sous reserve qu'au moins 
un des monomeres possede un groupe fonctionnel, et (b) de 5 a 30 pour cent en poids d'une resine 
d'un poids mol^culaire plus bas que celui du polyethylene lineaire basse densite ou du poiymere, ledit 
melange ayant un point de ramollissement de 125*C h 180* C, tel qu'il est mesur6 suivant la nonme 
ASTM E28. 

40 

2. Rim suivant la revendication 1 , dans lequel la pellicule consiste en un melange de 70 ^ 90 % en poids 
du polymdre suivant la revendication 1 et de 10 ^ 30 % en poids de resine. 

3. Rim suivant la revendication 1 ou 2, dans lequel la polyoi^fine dans la couche de base est un 
45 polymfere d'une mono-alpha-oleflne contenant 2k 4 atomes de carbone par molecule, de preference le 

polypropylene. 

4. Rim suivant la revendication 3, dans lequel le polypropylene est un polypropylene Isotactique basse 
pression. ayant une masse volumique de 0,86 k 0,92 g/ml, telle qu'elle est mesurde suivant la norma 

50 ASTM D 1505, et un indice de fluidity de 1 d 15 g/10 minutes tel qu'il est detemnine suivant la norma 
ASTM D1238 (conditions : 230* C et 2,16 kg). 

5. Rtm suivant f'une quelconque des revendicatlons precedentes, dans lequel la couche de base possede 
sur cheque surface 1 e 10 pour cent en poids, sur la base du poids de la couche de base, de la 

55 ' pellicule consistant en ledit melange de polyethylene lineaire basse densite ou du poiymere detini et 
de resine de bas poids moieculaire. 

6. Rim suivant I'une quelconque des revendications precedentes, dans lequel la resine dans la, ou 
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chaque, couche superfictelie est une lysine hydrogenee, de pr§f§rence una resine de p^trole. 

7. Rim suivant la revendlcation 5 ou 6, dans lequel la resine hydrogenee a 6x6 prepares par hydrogena- 
tion, au moyen d'un catalyseur d'hydrog^nation k une temperature de 200* h 330* C, d'une fraction de 

5 distillat ayant subi un craquage k la vapeur d'eau et une polymerisation k chaud ou d'une fraction 
hydrocarbonde insatur^e ayant subi une polymerisation catalytique. 

8. Rim suivant Tune quelconque des revendications precddentes. dans lequel le polyethylene lin^alre 
basse densite est un copolymdre lineaire d'ethyl5ne et d'une alpha-olefine ayant une masse volumique. 

10 mesur^e suivant la norme ASTM D 1505, de 0.875 k 0,939 g/ml. et comprenant au moins 85 moles % 
d'ethylfene. 

9. Film suivant la revendlcation 8. dans lequel raIpha-ol6fine est le butane. I'hexene, I'octene ou le 4- 
m^thyl-pent&ne-l . 

75 

10. Film suivant ia revendlcation 8 ou la revendlcation 9, dans lequel le copolymere poss§de une masse 
volumique comprise dans IMntervalle de 0,875 ^1.915 g/ml et comprend 85 k 96 moles % d'4thyl&ne. 

11. Film suivant I'une quelconque des revendications 1^7, dans lequel le polymere d'au moins un 
20 monomere k insaturation ol^finique est un copolymere d'ethylene et d'un ester de vinyle (ou de vinyle 

k substitution hydrocarbyle) d'un acide monocarboxylique en Ci k Cso- 

12. Film suivant Tune quelconque des revendications pr^c^dentes, dans lequel chaque pellicule superfictel- 
ie comprend 75 k 84,5 % en poids de poly^thyl&ne ItnSaire basse density ou du polym&re d^ftni et 

25 15,5 ^ 25 % en poids de la rdsine de bas poids mol4culaire. 

13. Film suivant Tune quelconque des revendications pr^c^dentes, qui est orlente de maniere biaxiale. 

14. Film suivant Tune quelconque des revendications pr^c^dentes. qui poss^de une ^paisseur de 10 ^ 60 
30 fim et dans lequel rSpaisseur de la. ou de chaque. couche exterieure va de 0,05 k 2,5 fim. 

Anspriiche 

1. Siegelbare Folie. die eine ein Polyolefin enthaltende Basisschicht umfafit, die auf mtndestens einer 
35 Oberflache davon 1 bis 20 Gew.%, bezogen auf das Gewicht der Basisschicht, einer Foiienschicht 

aufweist, die eine Mischung aus (a) 70 bis 95 Gew.% ernes linearen Polyethylens niederer Dichte oder 
eines Polymers aus mindestens einem olefinisch ungesattlgten Monomer, mit der iVIafigabe. daC 
mindestens eines der Monomeren eine funktionelle Gruppe aufweist, und (b) 5 bis 3D Gew.% eines 
Harzes mit einem niedrigeren Moiekulargewicht als dem des linearen Polyethylens niederer Dichte oder 
40 des Polymeren umfafit, wobei die Mischung einen Erweichungspunkt bestimmt nach ASTM E28, von 
125 bis 180* Chat 

2. Folie nach Anspruch 1 , bei der die Foiienschicht eine Mischung aus 70 bis 90 Gew.% des Polymeren, 
wie in Anspruch 1 spezifiziert. und 10 bis 30 Gew.% Harz umfai^. 

45 

3. Folie nach Anspruch 1 oder 2, bei der das Polyolefin in der Basisschicht ein Polymer aus Mono-a-olefin 
mit 2 bis 4 Kohlenstoffatomen pro Molekul. vorzugsweise Polypropylen, ist. 

4. Folie nach Anspruch 3, bei der das Polypropylen ein isotaktisches Niederdruckpolypropylen mit einer 
50 Dichte von 0,86 bis 0.92 g/mt. gemessen nach ASTM D 1505, und einem Schmelzflufiindex von 1 bis 

15 g/100 min, bestimmt nach ASTM D 1238 (Bedtngungen 230* C und 2.16 kg). Ist 

5. Folie nach einem der vorhergehenden Anspruche, bei der die Basisschicht auf jeder Oberflache 1 bis 
10 Gew.%, bezogen auf das Gewicht der Basisschicht, von der Foiienschicht. welche die Mischung aus 

55 linearem Polyethyien niederer Dichte oder definiertem Polymer und niedermolekulargewichtigem Harz 
umfafit, aufweist. 

6. Folie nach einem der vorhergehenden AnsprUche, bei der das Harz in der oder jede Oberflachenfolien- 
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schicht ein hydriertes Harz. vorzugsweise etn Erd5(harz ist. 

7. Folie nach einem der AnsprOche 5 bis 6, bei der das hydrierte Harz hergestellt worden ist, indem unter 
Verwendung eines Hydrierungsl<atalysators bei etner Temperatur von 200 bis 330 *C eine thermisch 

5 potymerisierte dampfgecrackte Destillatfraktion oder eine Icatalytisch polymerisierte ungesattigte Koh- 
ienwasserstofffralction hydriert wird. 

8. Folie nach einem der vorhergehenden AnsprGche, bei der das lineare Polyethylen niederer DIchte ein 
Hneares Copolymer aus Ethylen und einem a-Olefin mit einer nach ASTM D 1505 gemessenen Dichte 

10 von 0,875 bis 0,939 g/cm^ ist und mindestens 85 iy/loL% Ethylen umfaBt. 

9. Folie nach Anspruch 8, bei der das a-Olefin Butan, Hexen, Octen Oder 4-Methyl-penten-l ist. 

10. Folie nach Anspruch 8 oder Anspruch 9. bei der die Dichte des Copolymeren 0,875 bis 0,915 g/cm^ ist 
75 und das Copoiymer 85 bis 96 Mol.% Ethylen umfaBt. 

11. Folie nach einem der AnsprUche 1 bis 7. bei der das Polymer aus mindestens einem olefinisch 
ungesSttigten Monomer ein Copolymer aus Ethylen und einem Vinyl- oder 
(kohlenwasserstoffsubstituierten) Vinyjester einer Ci -Cso-MonocarbonsSure ist. 

20 

12. Folie nach einem der vorhergehenden AnsprUche, bei der jede OberflSchenfolienschicht 75 bis 84.5 
Qew.% lineares Polyethylen niederer Dichte oder definiertes Polymer und 15,5 bis 25 Qew.% des 
niedermolekulargewichtigen Harzes umfa/3t. 

25 13. Folie nach einem der vorhergehenden AnsprUche, die biaxial orientiert ist. 

14. Folie nach einem der vorhergehenden AnsprOche. die 10 bis 60 /tm dick ist und bei der die Dicke der 
Oder jeder au^eren Foiienschicht 0,05 bis 2,5 fim ist. 
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